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FORMTTLATION 



This invention relates to new formulations of medicaments, especially in relation to oral health 

care, especially suitable for the treatment of non-human animals, especially companion animals 

5 such as dogs and cats. 

The formulations may also be useful in the treatment of certain human subjects, e.g. those who 
may have difficulty in maintaining oral hygiene via conventional methods e.g. via oral 



10 



brushing. 



Administration of a medicament to the oral cavity of non-human animals, particularly via gels, 
paste, solution etc., especially for the purpose of oral health, is recognized to be difficult and 
inconvenient due to the need to maintain the animal's mouth open involuntarily for a prolonged 
period, to enable dosing. The problem may also be encountered in the human subject groups 
1 5 mentioned above. 

Approaches to overcome this drawback relate principally to the use of mechanically robust 
chewable dosage forms including rawhide, dried foodstuff, natural and synthetic polymers 
impregnated with medicament, which can be offered to the animal for consumption, negating 
2 0 the need for invasive manipulation within the animal's mouth. 

For example EP 0 272 968 and WO 94/05252 disclose chewable rawhide and dried foodstuff 
such as beef tendon or ligament which are impregnated with medicament, for example: sodium 
fluoride (anti-caries agent), sodium benzoate (anti-calculus agent) and bromochlorophene (anti- 

2 5 microbial agent), for use as oral health products for dogs and other domestic animals. 

US-4,892,748 and EP 0 552 897 Bl disclose degradable chew matrices based on cellulosic 
fibrous material bound with a gum system such as methyl cellulose, to impart flexibility, 
wherein, the matrices may be incorporated with additives such as. inorganic pyrophosphate 

3 0 ■ salts, toxontrpltartaTi;-..... - .>•.:-•. - ■ > 

US-5,683,722 discloses a dosage form for orally administering chemical or medicinal 
substances such as vitamins, trace elements, amino acids, nutritive substances etc., to domestic 
or wild animals, wherein, the dosage form comprises a palatable hydrophobic outer shell and a 
3 5 porous water-soluble core impregnated with the drug. 

In the above disclosed systems, the release of medicament occurs by a process of dissolution 
from the matrix as a result of prolonged and constant gnawing or chewing on the dosage form 
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to facilitate exposure in the oral cavity. Exposure of the medicament within the oral cavity is 
recognized to be discontinuous and variable as the animals do not generally gnaw or chew on 
the entire dosage form over a continuous interval to fiilly extract the medicament. The 
efficiency of dose delivery' is therefore substantially imprecise and en^atic. which can lead to 
poor therapeutic control and the potential for resistance development particularly with anti- 
microbial and anti-fungal therapies. 

Unit dose chewing gum-based systems, as exemplified by US-5,736.175 and US-4,564,5 19 for 
hmnan use, wherein the entire dosage form may be consumed within the oral cavit^ over a 
continuous interval, and wherein the chewed gum is later discarded, can overcome the 
discontinuity in release. Such systems however are not suitable for non-human animal use since 
the gum base camiot easily be voluntarily discarded, potentially giving rise to gastrointestinal 
obstruction via ingestion thereof In addition, the chewing action of the animal camiot be 
voluntarily controlled as in the normal human situation to ensure rapid and complete release of 
15 the medicament firom the dosage form. 
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Liquid-filled dosage forms are available commercially for human use. and are known as 
Lockets®, Halls®, etc., wherein the medicament, typically menthol.> contained in the liquid- 
filled centre encased by a stiff and brittle outer shell. TTie brittle nature of the outer shell 
2 0 renders it susceptible to catastrophic fracture (i.e.. rapid crack propagation and branching) on 
mastication to release the medicament, which is then swallowed to rehef sore throats and aid 
nasal congestion. The fracturing process gives rise to smaller fragments that can be swallowed 
directly or may require veiy limited mastication prior to swallowing. Whilst the release of 
medicament is rapid, the brittle nature of these systems do not lend themselves to prolonged 
25 mastication to enable the distribution of the medicament in the oralcavity to facilitate local oral 
exposure. The typical compressive Young's modulus values of the shell used in these systems ' 
are of the order of 20MPa, which is high and typically requires significant force to incur" 
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fracture. 



US-4.428,927 discloses a masticatory soft elastic gelatine capsule, also based on the liquid- 
filled concept for the delivery of medicaments orally. The masticatory' substance, as described 
m this invention however, is typically very soft, designed to promote rapid. rupture and release 
ofthe inner fill, leavingjust the outer shell, which can then be discarded. ' 

Other prior arts include those disclosing human chewable medicated and confectionery 
products, such as Nicorette®. which contains nicotine, used to control smoking-dependency ' 
and Airwaves®, which contains menthol, used to freshen breath and clear the nasal passages. 
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The medicaments in these systems are either dispersed in the matrix of the base (Nicorette®) or 
are coated onto pellets which are then compressed into the final configuration (Airwaves®). 
The underlying material in both these systems is a gum base composite that is non-edible and 
thus is unsuitable for non-human animal use as the dosage form cannot be discarded as in the 
example described above. 

There thus exists a need for an acceptable dosage form which enables more accurate and timely 
release of a'unit dose of the medicament within the oral cavity, especially in relation to the 
subject groups mentioned above, and especially in relation to oral health medicaments suitable 
for non-human animal treatments. 

According to the invention, there is provided a formulation for a medicament comprising: 
a solid masticable portion and one or more reservoir portions encompassed by said masticable 
portion; 

the solid masticable portion consisting of a fully edible material, having a Young's modulus of 

0 . 0 l-5MPa and penetration forces in the range 0 .07- 1 SON, 

the reservoir portion or portions comprising a releasable unit dose of Ihe medicament in a fluid 
(preferably a liquid) form, with a viscosity beloW 800mPa.s at body temperature (ca. 36- 
ca.40°C), and preferably between the range of 50-200mPa.s, 

such that on mastication, the masticable portion is ruptured and the unit dose of the 
medicament is releksed in a short space of time from the reservoir portion into the oral cavity. 

The solid masticable portion consists of materials that are non-brittle, fully edible, which 
exhibit mechanical properties specifibally tailored to encourage mastication in the oral cavity. 
The mechanical properties of the masticable portion can be described by two main parameters, 

1. e. the compressive Young's modulus and the force required to peneti-ate this portion. 

The compressive Young's modulus (E) is taken to reflebt the material's resistance to elastic 
deformation and may be expressed as the ratio of applied compressive stress to compressive 
stiain (Ashby aiid jiines," 1980). This property is useid here to quantify the chewability. 
' characteristicL For the fofinulations of this invention, the value for E is typically in the range 
of 0.01-5MPa and liiore preferably between the ranges of 0.1-2MPa. Measurement of this 
parameter is performed by comiifessiiig a cylindrical metallic plunger, 15. 84mm (outer 
diameter), against the chew at a constant rate of Smm.min ' until a load of 5N is reached. 

The top and bottom penetration forces (F, and F„ respectively) for the masticable portion are 
taken to reflect the material's resistance to fracture. These values are derived directly from the 
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force-displacement graph of the penetration test According to this invention, the penetration 
forces as represented hy.F. andF,, are typically in the range of 0.07-180N and more preferably 
between the ranges of I-29N. This test involves the compression and penetration of a stainless 
steel probe, 1.6mm (outer diameter), through the chew at a constant speed of 30mm.min-'. The 
test is stopped once the probe has moved by 40mm, i.e. a distance significantly greater than the 
thickness of the instant chews being tested. 

More specifically, the chew under test is rested on a metal block that contains a rectangular 
opening, 1cm wide, to accommodate the metal probe when.it exits the chew. Initially, the 
probe makes contact and deforms the chew. At a maximum critical force, F„,the probe breaks 
through the shell of the chew and starts penetrating the bulk. A second maximum, higher than 
the first one due to fnction, is observed when the probe breaks through the bottom face of the 
shell. Similar tests have been reported in the literature of textural testing of gel systems (Baker, 
1938; Szczesniak, 1975; Mitchell, 1976; Nakakura et al, 1992), where only the top penetration" 
5 force is measured. The advantage of the test described here is that it can be apphed to 

composite or heterogeneous materials, for example, those containing mainly a solid material 
but interspersed with one or more portions of fluid. 

"Edible" means can be ingested without causing subsequent gastrointestinal obstruction, 
0 discomfort or malfunction, preferably wholly digestible; 



as 



Examples of masticable portion materials include edible sugars (i.e., polysaccharides) such 
sucrose, glucose, mannose, maltose, etc., and/or polyols (i.e., hydrogenated polysaccharides) 
such as xylitol, sorbitol, maltitol, maltotritol, etc., as the base with viscoelastic polymer 
additives such as starch, gelatine, gum arabic and cellulosic fibres to impart elasticity and 
toughness. 



A polysaccharide and/or hydrogenated polysaccharide base is typically the dominant 
component of the masticable portion and will make up typically greater than about 50% of the 
total solid (TS) content by weight, and preferably greater th^ about 60% w/w, for example 
about 74% w/w. ' ' . ' ,. - i . , ,| ^ . , 

The viscoelastic polymer additives such as gelatine and/dr gum arabic, will make up less than 
50% of the TS content of the masticable portion by weight, and preferably less than 30%, for 
example 14%. 

The masticable portion may also include mucoadhesive additives to promote retention within ' 
the oral cavity, such as cellulose-based polymers for example, hydroxy propyl methyl cellulose 
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(methocel) and sodium carboxy methyl cellulose (Carbopol™). When present, these agents will 

make up typically less than 20% of the TS content of the masticable portion by weight. 
- Flavourant and colourant may also be included in the masticable portion, and when present will 

make up less than 30% of the total sohd content of the chewable portion by weight, and 
■ preferably less than 20%, for example 12%. Examples of flavourant include wood smoke, 

meat, liver powder, fish extracts, cheese, chocolate, fermentation products such as yeast and 

malt. Flavourants may be included as a single entity or in combination. 

Preferably the masticable portion comprises consists of gelatine, edible gum (pref. arabic), 
polysaccahrides (e.g. sugars such as sucrose and/or glucose, e.g. in the form of glucose syrup), 
hydrogenated polysaccharides (e.g. sorbitol, xylitol, etc.) and/or inverted sugars. More 
preferably the masticable portion consists of an admixture of these such as "Lycasin®", (which 
comprises hydrogenated derivatives of partially hydrolysed starch, principally sorbitol and 
maltitol. The full specification for Lycasin® is described in Rockstrom, 1980 or from the 
I commercial manufacturers: Roquette Freres (France) and Lycasin Starch Ltd (Sweden). A 
suitable grade of Lycasin® usefiil for the masticable portion is Lycasin 80/55®, which 
comprises mainly maltitol syrup. The full specification for Lycasin 80/55® is also described in 
Rockstrom, 1980. , 

0 During processing, the ingredients of the masticable layer may need to be heated or processed 
further to ensure the correct gelatinous properties of this portion (see above for properties). The 
temperature of this solution needs to be carefiilly controlled in the cooking chamber, preferably 
with the use of a continuous cooking systems operating under reduced pressure (a technique for 
cooking sugar mixtures which is well known in the art, Peters, 1989). The sources and models 

5 of typical industrial equipment to enable the processing are described in the pharmaceutical and 
confectionery literature, Peters, 1989. 

The reservoir portion or portions comprises a solution or dispersion of a unit dose of the 
medicament either by itself (if suitable) or in a. vehicle, with a viscosity of less than 800mPa.s 
JO at body temperature (~36-40»C), such that on mastication, the masticable portion is ruptured 
and the medicament can freely flow fi-om the reservoir portion(s) into the oral cavity. 
Preferably >10 % of the reservoir portion is released after 10s chewing by a typical dog, such 
as a beagle. _ - , 
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Preferably the reservoir vehicle is water or an aqueous fluid. 
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Material for the fluid-filled reservoir portion or portions may include the medicament itself or 
the medicament solubilised or dispersed in a vehicle with the aforementioned properties The 
total reservoir portion(s) will make up less than 60% of the total dosage form by volume, and 
preferably less than 3 0%, for example 20%. 

Examples of aqueous reservoir vehicles include polysaccharides and/or polyol solutions for ' 
example sorbitol, glucose, high maltose, glycerol, syrups or preferably a mixture of some of 
these, for example "Lycasin® - preferably Lycasin 80/55®. The composition of these materials 

are as described above. 

Suitable solutions of polymers may also be used to modify flow and viscosify characteristics 
such as hydroxy propyl methyl cellulose (HPMC) solution, etc.. Examples of lipophilic (oil- ' 
like) reservoir vehicles include polyethylene glycol (PEG), polypropylene glycol (PG) edible 
oils such as olive oil, sun-flower oil, hydrogenated castor oil, palm kernel oil, sesame oil etc 



Some specific examples of material which can be used in the reservoir vehicles include a 

20 265^24^?77'^452'S^^^^^^ ^"^^'"''"^ 65381-09-1; 73398-61-5; ElNECS-No: 

£^:1f7^%^?|^:^^^^^^^ — ■• Hydrogenated Coco-glycende, CAS- 

627-^2id°^ "^^^^ Hydrogenated Palmkemel oil (CAS-No: 68990-82-9; EINECS-No: 273- 

2 5 (iv) AKOSOL 407: Hydrogenated Soybean oil (CAS-No: 8016-70-4; EINECS-No: 232-410-2). 

Flavourant and colourant may also be included in the reservoir portion, and when present will 
make up less than 30% of the total volume content, and preferably less than 10%. Examples of 
flavourant include wood smoke, meat, liver powder, fish extracts, cheese, chocolate, 

3 0 fermentation products such as yeast extracts and malt. ' ' ■ ' ' ■ 

Medicaments for local delivery to the oral cavity may include those pertinent for oral health 
such as those used to control/reduce plaque, to prevent/reduce halitosis, gingiVitis, periodontitis 
and other penodontal infections. v " 
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Examples of these medicaments may include anti-bacterial agents, wherein the ageiits (their 
analogues and salts) are derived from bis-guanidino antibabte^afs such as chlorhexidine 
hexetidine, alexidine, etc.; myxovirescin; cetyl pyridinium chloride; minocycline, doxycycline 
chlortetracyclme and other tetracycline antibacterials; anionic antibacterials such as triclosan ' 
etc.; nism and oflierlantibiotics;malabariconeC and other argingipain inhibitors; ofloxacin 
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peptide antibacterials." . ; 

d«ived ftom oataic and anicmic surfactant ctoses. 

0,.ete:a.,.o..ed,ca.nen.3.ava.»«.dean..act^aU.ent30t.^^^^^^^ 

to treat infections of the oral cavity. 

Ot.et»a.np,e.or— nt3„.a.,ne.dea.e„ts*ata*ve.stentMeve..^ 
lingual or buccal absorption. 

. Od,.e.a...o.— t..a.a,..ne,nde^^^^^^^^^^^ 

as antiparasittcs, for «an,ple selamecttn; antttagals, such as 

andoto«he,ein,K.deUvety,o«..isv,aotaladmints«tton.. .. 

. f„„h=delivervotmedicament5inthesolubilisedforminthe 
T.e invention ptovdes scope '"^'^^'^^^ iocaiiy to *e otal 

0 .^setvoi. potHon of the dosage «™ "^ "^^^^^^ ^,„,,„,,,e iuntena, exposure 

cavity, one aspect of the _ ^^^^^ ^,„i„„,«„a, i^^), 

:i!::::o^r:=^^^^^ 

typically less than lOOtig/ml. , , , ' ' ' 

■- ' Hon the ability to modify the nature of the reservoir vehicle, renders 
According to this invention, the ability J incorporated or solubilised into the 
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^ca,ioadin.of.e.,„edica„ent.n..ereservon.rtionc.^^^^^ 
„edica.nent.s™as-,e«;o™^^^ 

c:::of— ve«e,concen...,^^^^^^^^ 
• Characteristics of the medicament, the size of the effect 



group, etc. 
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The reservoir portion may contain further t«.h- 

5 

resrevoir portion is partie„|„,„^„,„ ^ 7='=''' ■"°"«(s) fern fte 
-h. ^ an. .„^. ^ isl "'''•"^ '° — o, «.e 

. ------- — ;e=r::— ^^^^^^^ 

20 ■"■^<l."m=„t,oaeoraloav„y,hodi„„- " 

-eo-W ,„ inauce „.,,o,e,on . species sL 'T ^' 
of ma. partio^a, anin.a' sp I ^ ' """^ 

^.-p...o.n.eas„™„en.:::::r;^^^^^^^^^ 

^ ^ applications Vherari local riro 

-eove.,ain.e.io„s^::— '"°'--"--^*t^-^ 

":ttiriiT::::ra"::^^^^^^ 

— s fte p„fe.cd Shapes ino,n,e s.^XyI l "'—^ " 

oon«^«ons a„ .es.^e. . „a,in,ise ri^Itr'' °™'^- 

dosage fonn by volume. """i™ » "-at of the ovemll ' 
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. ^ f„™ suitable for oral health care for domestic animals, e.g. dogs and cats, 

— arethatofthe^^ 

relevant portion by weight): flavourants: 



Lycasm® base; _ . ^ ^ ^^.^^^ 

more preferably 5 - 25% by volume. 

;0 hours to allow the outer masticable portion to set. 
" .-h,theantmal.~^^^^^^ 

:::::r:.r:e=.....i.»-^e„r.,ca..^ 

,...e..o,dth,tfe,vera„s..of.thedosagcfo^is,.p^e„^ 

3S pro,o„gedchc^ga.de.tc„dedrcsid.ce.mem^^^^^^^^ 

dosage form exceeds a cn«cal pcrcenuge of the total 
, .es„.ec.,forcedtochewto^r.ed„^^^^^^^ 
be swallowed without causing obstructions, iypic y 

of that of the animal's oral cavity. 
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It is envisaged that a ran ap 

based on of a ^I ~ "^^ „ 
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Table 1 shows the level of co 
P-e„. „o,H, Of «,e .o«, ^3.,. f^Ti ^^o„, 



L^uter£ortio2__ 

' Sucrose 
I Glucose s\ 
L Gelatine 

l^2El£iiv2LEowder 
iYeastexfa;act 
I Water 



^"^^ ^ otal solid (Tsy r «/n T«*«i - — 

content by weiaht ' "^^'^^e form by 

^ ' weight 



46.35 



g/unit 



f^ii^^io^^ 

Lli:£asin_80/5^ 
I Blue dve 




I I I - Total I 



The gelatine was dissolved in 22 5mL f . ■ ' ' 

v.»ous soWon wa. p^d^^d. We flavor r '^v " '"^^'^ 

^ ^ until required. 
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'^l The sucrose and glucoseW were weighed into a suitatle cooking vessel (e 

Teflon coated pan), added with the remaining water and heated to between 1 15-130°C, 
preferably 123°C, with constant, gentle stirring and regular temperature monitoring. Once the 
target temperature was obtained, the cooking vessel was removed from the heat and the mixture 
5 cooled to ~ 90-C, with continuous stirring arid regular temperature monitoring. The gelatine- 
flavour solution was then added and thoroughly stirred into the mixture to produce a 
homogenous, viscous vehicle mixture. -niis vehicle mixture was then poured into the hopper of 
the co-depositor (Center in shell laboratory depositor PLC controlled, Supplied by: Werner 
Makat GmbH & Co.) designated for the outer shell. The hopper designated for the inner fluid- 
vehicle, was filled with the Lycasin® solution added with the blue dye, and maintained at 55°C. 



10 



15 



20 



25 



The co-depositor was then used to deposit 16mL from the hopper designated for the outer shell, 
and 4mL from the hopper designated for the inner fluid-vehicle. The co-extruded mass was 
then left to set in pre-formed hemispherical starch impression moulds, constructed by 
imprinting solid wooden hemispherical blocks into the starch spaced 10cm apart,.each 
corresponding to a volume of 20mL. 

Once the masses had set in the mould (up to 48 hours), they were removed from the starch bed, 
dusted, wrapped in greaseproof paper and stored in air-tight plastic securitainer. 

A formulation acbording to Example 1 was administered to a set of 8 dogs weighing in the 
range of 12-18kg and was chewed for greater than 20 seconds. At the end of this period the 
■formulation was swallowed and the dog's oral cavity examined. THe extent of coverage of the 
blue dye represents the area was as follows:- 



Table 1: 



Oral Tissues 



premolar/molar teeth" 



upper gum margm 



lower gum margin 
incisors/canine teeth 
tongue surface 



throat 



Mean Percentage Coverage 

(by" area as measured visually and by still 
digital photography) ; . 



80 



60 



50 



95 



<5 



r 
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This indicates that Ihe dye was extensively distributed 



to all the areas within the oral cavity that 



a« .mpor«n, targcfa f„ „„, healft. TWs i, te a „,ea.ure of eiBciency of dehve™ of 
reservoir material to the oral cavity. 



10 




The fonnuMon provided i„ .,„ve cxa„,p,e can be prepared using «,e „,e,hod descHbed 
prevo^iy in Example I, replacing d,e su^e and glucose syrup wiU, Lycas,n 80/55® and U,e 
dye with the medicament delmopinol. 



Further Examples are made in the 
15 following components: 



same way as described above for Example 1 and contain the 



Masticable outer portion composition: 
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IVl 


6.75 


1.0 ■ 


0.1 


66.15 


14.0 


N : 


10.0 . „ 


5.0 


0.1 


51.1 


21.8 


o 


12.5 


1.0 


1.0 


. .51.7 


21.8 


p 


4.0 


5.0 


1.0 


64.0 


14.0 


0 


12.5 


3.0 


0.5 


50.2 


21.8 

^\ 1 OO/ 'TC 



Reservoir Portion. 

(A) Vehicle fiUs: 

1 Lycasin 80/55® 
2 . Glucose syrup 

2 PEG 300 

3 PEG 600 

The reservoir also contains malt flavouring at 8%. 

(B) Drug concentrations: 

delmopinol at l%w/v, 2%w/v and 3%w/v 
octapinol at l%w/v, 2%w/v and 3%w/v 

Variations to produce more Examples are rnade by: . . > 

using the same masticable layer components mentioned above, substituting the flavouring for 
another flavour, such as will be acceptable to whichever species of animal is to be treated; 
using the same reservoir components mentioned above, substituting the flavouring for another 
flavour, such as will be acceptable to whichever species of animal is to be treated; 
using the same reservoir components mentioned above, substituting the medicament for 
another medicament or medicaments, such as are suitable for the treatment of the specific 
condition to be treated; such as those specifically mentioned above," and to whichever species, 
size, etc. of animal is to be treated (including variation of the dosages as appropriate); and 
variation of the size of the final formulation to suit the size of oral cavity of whichever species 
is to be treated; ^ . .. . v 

The formulations described above' may be deposited into any shapes,;^ etc; pre'-formed in 
r starch moulds as described a^^ _ . .. . 

: It is of course 'to be recognised that multitudinous other variations of the Examples mentioned 
• herein are included withm the spirit of the invention. 



All references mentioned herein are incorporated in their entirety. 
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Where "treatment" is mentioned, it is to be understood as including preventative treatment as 
well as alleviation and cure of medical conditions. 
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It will be understood that what will be claimed will include: 

(1) a formulation for a medicament or combination of medicaments comprising: 

a solid masticable portion and one or more reservoir portions encompassed by said solid 
masticable portion; 

5 the solid masticable portion consisting of a fully edible material, having a Young*s modulus of 
0.01-5MPa and penetration forces in the range 0.07-180N, 

the reservoir portion or portions comprising a releasable unit dose of the medicament in a fluid 
(preferably a liquid) form, with a viscosity below' SOOmPa.s at body temperature (ca. 36- 
ca.40°C), ' 
1 0 such that on mastication, the masticable portion is ruptured and the unit dose of the 

medicament is released in a short space of time from the reservoir portion into the oral cavity; 

(2) a method of treatment of a human or non-human animal subject in need of such treatment 
comprising administration of a formulation according to (1) above; 

15 

(3) some specific formulations mentioned herein. 




Poge Blank (uspto) 



